Heavy metals constitute one of the most important environmental problems. They can be transported in an environment in various forms: emitted into the atmosphere they are carried over long distances, accumulate in soil, sediments and organisms by bioaccumulation, and the biomagnification processes in the trophic chain [1] . Deposition of trace elements and heavy metals in vegetables [2] and mushrooms [3] [4] [5] [6] to a large extent already has been proven, especially in areas potentially contaminated or located in the zone of pollutants, such as power plants, waste dumpsites, metal smelters, and chemical plants [7] .
Materials and Methods
Mushroom and soil samples were collected in October 2010 from Wkrzanska Forest adjacent to Nowe Warpno in the West-Pomeranian voivodeship of north-western Poland (Fig. 1) . The main branch of industry in the sampling area is fisheries, thus the forest environment is potentially unpolluted. Macrofungi and soil substrate samples were collected from dry coniferous forest, characteristic for this region. The forest was a monoculture of Pinus sylvestris with a few other species occurring only in undergrowth, like juniper and maple.
Generally, 25 samples (each comprising 2-5 fruiting bodies) of eight mushroom species with underneath fruiting bodies soil samples were collected. The examined species were edible Boletus badius (Fr.) Fr. (5 samples) and sevenspecies inedible for humans: Russula rosea Pers. (2 samples), Paxillus involutus (Batsch) Fr. (5 samples), Amanita citrina (Schaeff.) Pers. (9 samples) and 1 sample of eachAmanita excelsa (Fr.) P. Kumm., Amanita phalloides (Vaill. ex Fr.) Link, Pluteus cervinus P. Kumm., and Hygrophoropsis aurantiaca (Wulfen) Maire. 100 g of each soil sample was collected from a depth of 0-10 cm of the surface layer. The main soil type was typical podsol.
The fruiting bodies were cleaned from any debris, divided into cap and stalk, and then dried in a laboratory oven with a temperature up to 40ºC. Dried samples were homogenized using a laboratory mill. Simultaneously, soil samples were air-dried for several days, sieved with 1 mm pore sieve, and then pulverized using a mortar.
Digestion of mushroom samples (0.5 g) was performed with a cold oxi-acidic mixture of 65% HNO 3 and perhydrol (4 and 1 mL, respectively) for at least 12 hours and then put in a MilestoneTM microwave oven. Digestion of soil samples (0.5 g) was conducted using 6 mL of a 5:1 concentrated HNO 3 :HClO 4 (65:60%) mixture and 1 mL of perhydrol and also mineralized in the microwave oven. Mineralized samples were eventually diluted to 25 mL with deionized water. The purity of utilized acids was as follows (mg·kg The Zn, Mn, Ni, Cu, Pb, and Fe concentrations in dry weight (dw.) of mushrooms and soil samples was determined using F-AAS iCE 3000 series atomic absorption spectrometer. The process was validated using certified ref- 
Results and Discussion
The data of analyzed elements in dry weight of mushrooms and soil samples are given in Table 1 . The contents of elements were characterized by arithmetical means value (AM), standard deviations (SD), minimum (Min), and maximum (Max) values. The bioaccumulation factors (BCF caps/soil ) of determined elements are presented in Table 2 .
Maximum According to Bellion et al. [18] , ectomycorrhizal fungi can exudate organic acids, which play a pivotal role in soil acidification. This species-dependent phenomenon is relevant to mobility of heavy metals and their bioavailability. Furthermore, some macrofungi are able to produce metals binding and neutralizing substances, which allows them to accumulate a significant amount of elements, even toxic ones.
Only one statistically significant difference (p≤0.05) in determined elements bioaccumulation by studied species of macrofungi was observed. Namely, between Hg concentration in Paxillus involutus caps (0.04±0.06 mg·kg -1 dw.) and Amanita citrina caps (0.19±0.04 mg·kg Presented above correlations conclude some elements that can assimilate and accumulate in fruiting bodies in a similar way.
Unfortunately, no statistically significant correlation (p≤0.05) between metal in fruiting bodies and soil samples was discovered, therefore the conclusion of using the mushrooms in soil pollution is impossible. 
Conclusions
Analyzed macrofungi bioaccumulate large amounts of trace elements and heavy metals in their fruiting bodies, which may have a negative influence on potential consumers. However, several elements, i.e. Mn, Pb, and Fe are excluded from bioaccumulation, despite their quite high concentration in soil. Usually, the concentration of bioaccumulated elements is higher in caps than in stalks of macrofungi. There are some differences in the bioaccumulation of some elements among individual species. The bioaccumulation of some metals in the macrofungi caps is significantly interrelated. 
